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(54) SOUD POLYMER ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer electrolyte fuel cell 
integrally containing a humidifying part for reaction gas. 
SOLUTION: A unit fuel cell (unit cell) 2 possessed by this solid polymer 
electrolyte fuel cell, uses separators 21, 22 as separators in the light of a 
conventional one, and is provided with a water permeable film 23 having 
moisture permeability. The separator 21 has a humidifying part for fuel gas 
on the side surface 81b side to the conventional example. Namely, the 
separator 21 has a recessed groove 21 1 A and a peripheral part 214 for 
installing the water permeable film 23 on the side surface 81b side. The fuel 
gas passing in the groove 21 1 A is humidified through the water permeable 
film 23 by a heat medium (water) passing in a groove 821 B which is a heat 
exchange part possessed by an adjacent unit cell 2. 
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BB0-e$>D, 19(1 B8Ci5tt.5A-A»rB0T?& 
15 -5. 01 OH 0 8>ti|C^L.fc-fe/tU— ^©ffrffiHl 5 
Oi^iH-*lftI* SlfcBT* 0 . 01111 0 8* 

izTKLfc-tnu-tKDffieimi 6<nm'£itm—jjfafr£> 

JL&B-P**. H12(1 88CSLfc*tt«»*jl!lS 
B^fcHfrB^BBBBBHBBfcBattKwLfcB 
20 6R©flJ®0-C&O. 013H 0 1 2 tC^L-fcC©^ 
K «t 5 HfcB^BBBBBBBBOEfctfXi #&4£© 

«^S8&^gftwr^iaw0-c i $>^. 012, 01 

B8-01 1 -e#Lfc^fC^JViTH ft* 
W&^©*SrlEUfc. 08~013l:*^T. 411 
25 01 4-01 7K^Lfct£3feBK<fcSX*y^.9;WifA 
5Mi8 tcML/T. B^Bflfe-fe-N' (-fe;U) 7, -fe/1U 
-^81, 8 2fc£fc«MLT, ±)U5, -fe/IU— ^4 

l. 4 2fet*Sffli^-5<t5fc:Lfc*BffiTab-5. -fe;U5 
tt. t;P7CMLT, IttS^flill (PEI) 7 
30 CfcB*.T, PEI5 C*ffl^^.J;5lcLT*3 0, £© 
*«©»£K:H PEBS5CtePEJBl7 C©2fglffl 
ffiBSBUTH*. t*5-ptt. K*BBK7A©*« 

BBK 7 B ©ftBffia*, BBBB-fe;!' 5 ©ffc*©±ffi 5 
35 bTW. 

[0 0 3 1] 1H -b/IU-^8 1 »C*fL 

t, §8 1 iAi:fx.t, B$tffX9 7©a«#lttK:i& 
•5fi£/4*B8 1 1 AiDt»fit«4 1 1 A£ffl^Ti5 
0, CtlCtt-oT. SIS8 1 2 A, 1819 fcfigg4 1 
40 2 A, *4 19$fflHTl»5. t/^-^4 2lt 
U—?8 2{C*TLT, B'ffcS'JtfX 9 8ICR8 2 1 A 

t, m^im^.x'$>^mm9 9 moms 2 1 b&jpa 

c» 01 1 (r^f^<h< > -tr;p 5 ©^® 5 b t**tS]fs 
#Jffi4 2 afi"J^fi£^tlT^-5Ci:*W=i:oT^-5. -fe 
45 /^-^4 2TH Kft?flJ^X9 8ffl©Sffi^8 2 5 A 

ir»**», :n(i, B^B8R-Cfe*B8 2 1 B©B£tf& 
j«8 2 1 A©^SPt©m^*@<-r'5fe«6© i fo©T* 
Sfcini:fp», Sil7^8 2 SAtiS^TS'SV^ 

50 ;n<(c:«, v-^— ;uF8 2 3 aic#atv-^— 
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;PH4 2 3A*«ffl^eniV^*«. Ctt^OChteCCD 

[0 0 3 2] f^LT*tit4lt ^*0iJ<»^«^8<D 
«^i:|^mtC > l«^-«fflij®4 1 a«<£-fc 

JP5fflM5 affiijfc, -tr/tl/-5'4 2« J g-»#JM4 2 a 

•5fC, •fe/1l/-^4l, 4 2iS, *fflgl7A, 7B© 
»ja«£*#lftl"r*»ttfc. 1821 Ai»4 1 1 Ai^ 

T. SSi 7 A, 7 B^#fiLT^7^£V^^COPEM5 
C <Z>±gffl$fci:, m 8 2 1 Bti4 1 1 A£K*f|p]£i±T 
4 9KMK9 9«tHI»ltfflW#X-> 
-MtLT^Xy-JW7 3$, *R»^fX 9 7 JtffiW 
jifflWtfXv'-^tttLT. ^Xy-;W7 3tB«0 
Wa«iS£#^#X->-;Mfc4 9 4ftiLTH5. 
[0 0 3 3] 012, 013K:*5^T. 3 tt, 0 

18, 01 9fc^bfc^*^Jt'<k-5X^-yi'9tC*fL 
T, ¥tti&8, 1W9 1, 9 2. ta»ifi9 3, 9 
4, 2)PJE«9 5, 9 6iC#X.T. -?-*H?tl. X^-y:?3 

tcfflv^e»n^-fe/ii/-^T-sb^-fe/i^-^4 i, 421: 

S-ffi^fiH (01 2*#H. ) 
lt«3 1, 3 2, SMI£»«3 3, 3 4. iJPJElfi 
3 5, 3 6 i. KfiELfc*««64*ffl^S«fc'5fCbTVi 

[0 0 3 4] HJS^J 1 T'\mm<Dmi$.£: bfc©T*, 0 

8, 0 1 3^izm^Ltc<ko\z, m*comn.m4mzis 

t^T. 1^X9 7«««g|7 ACHflrrSttKl. PE 
l5CiHT!8 2 1B, Lfcd^T, 

P EJKtt, h >#«tt«fltK£ LTtStg-r^tUiSL 

fcttKt&K:, ■n?fca<»sn'o»*;r<fc<, Bi^a 

2 1 Bi*frn]-r^a5feOPEM5C«7!k9 9lC<J;oTjS 
EM 5 CtcmoTil8iE-r^W(C*9 9 fCfc-pTiPS^n 

•s. -ra* ^ mmm 1 -m, *8 2 lBi^naifi 
<APEBi5cai, *8»^fx 9 7 *Dpfi-r*fc»oapsaiJ 

©iSSP^Tfe 0 . 7K 9 9 9 7 £j&nS-r-5fc 

PEIS5 ci:<fct>T*9 9 £\z\$.mzmmvtz^£. 

5 fcHMMcftT^S Z. <h \Ztz <0 , JpSffl©*9 9#«M 

1&7 AfceA-r-5d<h«*g*#&^©-e&&„ *r 

»5tfX 9 7 ODnSJKtt, *99 

[0 0 3 5] X^2/^3T«. PEI5 C$-^LTtK9 
9 C±5TlDl*ftfcI»3!f7 9 7 »t«7Al: 
fl^tl*©-?. ««7A, 7B©MSP©PEK5 
C«, 1MX9 7 S n& Cite 
f3LT, «iK7A, 7 B PElg 5 C£SP 



S-TStC^fcoT. X?yi7 3\Z*t-r2>fcfcjJ?.<Dmjfe 
gftct*. Rjct;^xffi©jp®ffl^g€:IS«-r-5c<t^ 

JEC;tfX©|*g. 7©^*JPSf SiSfcLfc* 

05 0iJ£^;-rt>CD-e<&5#. COJ:5«t«IJ*i L-Tfc, X37 
vt> 3Tte«ISBi7 A, 7BCD^S|5(7)PEM5Ctt, 

£ CD Cite. X^yi? 3 ©»«ateWtw*5ViTtt, m\L 

10 ±ffc®£vx7mfaLW£.tiLi<ti2><n-e. 8 

[0 0 3 6] SlJfi^J 1 tfet-tS4-*TC0att^Ttt. 
?ffi4te, t;tl/-^4 2l:*t|nlStT, j88 2 1A<Z)Jg 
8 2 1 BO»)«»»ORt*-#l:«5Ci 
15 #T€r*®«£#^PE&5C£fflf*.-5<i:LT€rfca<, 
£ftfclBJ&£ftS'b©T?tt&<. CfflPEIg 
«, »82 lA©»^tf8 2 1 BO»«»»i<D 

20 [0 0 3 7] mmm2 •, bi«. m*mi. 2, 4, 5 
mmsmfflfim*- 4*tti»*io»» saecw est 

^©«We*D, 0 2tt, 01 tpC*Lfc-fc/1U 
-^©0 1 tri5tt£S^fo^6JL;fc0T&£>. 03, 

25 04, 0 5«, mi^z^tz^nv-^^n^tm 

15(75015, 017, 01 6<DW>&£m— 7jfBl*^mfc 

RWt4**HT**. &*J, 0 6, 0 7*Kte, 0 1 

bfc. 0 l~0 7K:fcV>T, 2«, 014~017tC^ 
L X rS' ^ 9 « ^« m 8 tc» L 

35 T, t/^-^8 1, 8 2tC#X.T, t/^-^2 1, 

2 2*ffl^2»t*tc. &mm£m-?2>m-z&z>7kmmm 

2 3SreASJc5fcLfc*«ffi-ea&-5. -fe/1U-^2 1 
«. ^3f5^Jro-fe/'tV-^8 1 IC^LT, fld®8 1 a#Jfr 
»rtSn**8»*fX9 7©«|&«fcBUTttfll8 1 1 A 

40 izmnistizn&Kfji £iwstt< n. ins 1 b«icw 

ITU ^ifeS5Ta&-5*8 1 1 Bfc£fc#*.T. ttft 
^fX9 7ffl©*PSffl5^<lK.€>nTV^„ -Ti^fc^. -fe/t 

w-^2 im j»8 1 1 Aic^ia^n^Wii^tL 

T. fi&fefllC-feAU— ^8 1 \Z&V2>nMK8 1 6 A 
45 »3i7t2 1 5AtfOff^I$n. CKORjffiyt 
2 1 5At*fl;&5lI^2 1 6AO«W, ^* 
0iJ«-fe/1^-^8 1 fd*ttSSil7t8 1 5A£teS&o 
fe^at^tlT^S (0 3#fiB o ) . dtlKMjgLT. 
MMK2 1 6 A\zmt&%n2>-?=.-fc— 2 1 7AOJg 
50 tt**. S£*0«<O-fe/t^— ^8 1 K*5W-*-7-2fc— ;i/H8 
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1 3 AfrZMMZtlT^&o IjWI 
7JH<Z>fltl2IgP©. WX9 7ffl©il5iE 

<d*2 1 1 Am\zfttE-rz>ihVi<Dmm.2 i zAtmz. 

[0038] i2 1 1 A©M«a?«. utlfCi 2 1 1 
h* 2 i 3 a, 2 i 3 AK)iii;**i. 

;i/K2 13A, 2 1 3 ACD3fgg&tC«, #J®8 1 atcMP 

l*fr<E>MilA8 1 5 A, 2 1 5 AfiWf&Z tl~C 
2>. m 2 1 1 A, V-*-^ H 2 1 3 A, JtiH^ 8 15 
A, 2 1 5 AU£friZ>tj.2>mnJi*9 7 CDjlSftgP£iSo 
T. ta^«©»2 1 9#?lM£tlT^&,, -fe/^U— ^8 

1 JC:fe<AT. 8S!fSl-;tfX9 7«Sj1^8 1 5A#><=>8iEA£ 

tx. mm^nrcmwix9 7«M3i^2 1 5A^e>sstH 

ZnZ>Z\ii\ZtiZ,. Z\Z\X\ P2 11A, fifg2 1 2 
A, T^*-;i/K2 1 3 A, §2 1911 fi£*0J»-fe/r 
1^—37 8 l*ifitx.2). I8 11A, Rgg8 1 2 A, 71 
*-;PF8 1 3 A, §81 9 tmmzBrffHtlT^Z. 

2 i©#j®8 i b»cte. mmu2 1 4tm 

«. se*0y»-tr/tu-^8 2t*fbT. mmft8 1 8 a 
^*fflR££:n. -entc#AT«a^2 2 6 A^iijqLT^ 

[0 0 3 9] -^3bT#«?ll2«, •fe/tl/-5'2 1 
«#Jffi8 1 a#J*-fe;U7(D^®7 aflJicU -tr/1U~^ 

2 2HflfflI8 2 affliJ*-fe;U7©^H7 bWcLTir 
;P7*^tf«fc5{cLTES:1-S 1 i:*lC, C (DfgWcJ;^ 
W^e<)^«fiRtbT. *jSjg|&2 3i>m&W2 1 4 fcK 
«6ii*tlTS*$tlT^^. CK»7KSiM[2 3©S*gfi 

fc*3^Ttt. iwx9 7«. $12 i 9\zmm2nfzX 

X->— ;U#7 3t^J;oT~>— ;P£*lT^-5„ iC5T* 
)Si®flSl2 3tt. PEKgta&oT, PEWot^S 
W^il UTfcZ&mT'Z &14!ff£*ijffl Lfc t> COT'S. 

06, 0 7tC*5ViT. 1«, SI 8, m 1 9 fc^ 
L tzft&m IC«fc.5X^>y^9tC*fLT, 8 

t. mnfti2&m^z>tmz, aggptc&e-r zmnm 2 

(D-t^U-? 2 1 <h*«£9 1 .tCDm^^Jf^tlfe, -tr 
/SU-^1 1 ^^-Scfc^KLfcX^-y^TifeS,, -fe/t 
Iz-i'l 1H 2 2i^©W&ffl 

^T«^$n, sw^o^m mmt-tnu-^22 
t.n— izzn, ir/i^-^2 1 £*t[Brr-5$j®#j 

-92 2fim^m&t&&£m-ffiffc<Dm&mmwrfL'$ 
n-c^z>. t5Lt. -feni/-^i 1 fim-^mic&ffitz 

fc. &I&T&S7K9 9A*ilSiE;*n.& < , 
[0 0 4 0] $mm 2 TtettMcDflgfiS,!: LfccDT. El 7 
^('t^LfcJ:^^ 1MX9 7I1 Sil?t8 1 5 A 



^if 9- 9 2 3 0 8 

2 1 F*l£, WilTt 8 1 5 A-ift 2 1 1 A-»ftil7\ 2 

1 1 1 A-^jtTt 2 1 6 A<£>«S&T-ii&rr 
-5. CCDRf). flf2 1 1 A^$r®8iELTV^^{C, 

BI2 3£^LT. ^SbT^-&*«?fi2*t*-r^>-fey'?U 

05 -*2 2, mrz\t. i \ft&^mmw>n?t 

%*M^J2T-«. *2 1 1 AiM(6]t-^S|5e<D*SjlM 

2 3 30*. m$MX 9 7 &toW.-?2>frtb<Dtom.B<DM^W 

ftx-$> *99 tmnxx 9 7 ^nfi-rsfca&waniS 

10 fflOTKTfe^^tfC^-So Sit. WX9 7(1 zkig 

iiM2 3K<fcoT7K9 9 tism.mzmMVfc^£.o\zm 

fti^ttT^-SHiifC&O, JaSffl©*9 9^«®ffi[7 A 

[0 0 4 1] X^-y^ 1 Tii. 7fcSi®JK2 3*^LT* 
15 9 9 (C«toTSPS$tlfc^^X 9 7»t«7A 
n*©T. PEI7CICH IMX9 7*^ 

tt?zfcfcj3x<Dmf&mmzfcfcjj7>m<Dijammmme> 

20 ITPE17 C&miEt£<e;7l<.Vtm\zU$fT-2ZZ.}irfm 

LTX^-y? 1 T«. IS 1 fc. iqS«P^-b:/1 U-^ 
2 1<D#JM8 1 bfiiJfcBBB-T^CiT. irAU— ^2 
1, 2 2<D®«£. S£»t/1U-?8l, 8 2tra 

25 m^mzffasbz>czitf»jm~e&z>z.ii. m2\z. tkSjI 

^2 3^32ife85ffl<0*9 9©y-M4iffi1-|.^t 

30 Sii«2 3 f^3?^fflro*9 9 

^•^.CiTX^-y^ l \zmifc-$nZ>7itM(D$kZ1&M-r2> 

[0 0 4 2] i^5t*tS2Tli, *S»«2 3Sr-fe 
Al^-^2 1 fC^^tlfc^»S52 1 4\Z8Ht>&tSZ.li 
35 Tg#UTI.^d^ ^tltt«ffiM7A, 7 B^if 

z\LX'n^mm&&fK-rz.£\zztm-?z>tztt>~v$>2>. n 

)\V—Z2 1 C«^S|5 2 1 4«Snt, *SalM2 
3*iS«f^tlfc#«?lfi2{C« 1 *Iil2 3l:<totI 

40 t>nm*. Lfc^oxsmbT^stMs i b^#e.n 
^wstijai5^pg-r^m«?ife2^-p-tr/^-^2 

2»#J®8 2 b^^ijfiS^ttL^^Ctt?. X^-y^ 

i *««9 1 i*««9 2 me>n^mts.mm&mu 

45 [0 0 4 3] *SS^J2 tC*5tt-54"*T<Df5iM-r«, -fe/1 
l^-^2 lfCtt^ig:g)5 2 1 4^^^n€.tLT^fc 

^:ntriss$nsfc»-e«^<. ^»gR2 1 4ir# 

AT. ^Jx«. -feAU-^2 1, 22, 1 llCfMft^ 
S^trP^f-5*«?fi2©^-n^-*tl^ffiA 
50 -5lftiB-fcAU-*CDfflSlll)£. jgaiO«^i^#:S:ffl^ 
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[0 0 4 4] mmm 1 , 2 t:::fctt-5^£T©iftlET-«. 
X?v?\Zfc1&Znz>Kfc13XV>Pl. mn^JX9 7 <Dfr 

&tom?z> t LTZtztf, ctucKitstis «>©-?«& 

cki.^t«. ^©^i-Cfc-S. SMS0!ll, 2(c 
fiWS^TORIHTtt. mmtf* 9 7 igfftglJ^X 9 

8 1 as it* \z mBE&fr*> x ^ y v \zw& 3 n * t 
w#x sra-©iaffi«*» sx^ y * tc^-r * ± 3 1= l 

X.Z>±X<DmnMzffiz_2>L LT£/fc#, dtll'ISS^ 
£*>©T;fc-5o Sfc. 5©5<S0!ll, 2 C&tt-S^ST'©!* 

t**5tLT#t^ z\tuzmfe2nz>*><D-z:\$tz<, 

LTH 1I17A, 7Bftt*©tiStJittffl^5 
[0 0 4 5] 

[SEW©**] HOSHHK^vrtt. «rB©«B£«?ife 

OS*^fX*a8fcS-&*&i&Ofl|3&»»J5lES*l«:«K:jl*b 
TK»ift5#ll:iit*i)«tt«iti:J:D. -fc/t 

[0 0 4 6] ■ j e-tl^ r tl©*«flittl*f©-fe/'?U— ^Sr 



ttRWS- 9 2 3 0 8 

•e, KFiEBJH. WHK: J; X^yy© 

10 [01] ffitJfcuSl, 2, 4, 5 II 

[0 2] 01>t'C^Lfc-fe/1^-:^©01fc*tt-5S$c 
15 [03] B 1 f fc*l/tt/^-^0*EOH 1 5©» 

£■ t r— Mfe 0 

[0 4] 0 1 tt>fC^L-fc-fe/11/-^©^IE©0 1 7©* 

[05] mi*\z7]kvfz±/*u- ^©iifflii 6©« 

20 #|6]ri>£ji.fc0 

[06] ni£j*Lfc#jWttttt*JiIfr>fcHm&?' 

[07] m6\z*kvtzz\(Dftw\z&2>mfcmftTnmn 

25 0 

[0 8] »**l~3K#J6T*C©f^©— *J6«»C 

[0 9] H8fc*tt4A-A(tIH 
30 [0 1 0] 08 tp\Z7KLrz±AU— ?<D&m<D® 1 5© 

[011] 0 8"4»fC^Lfe-fe/^U-^©aiH©0 1 6© 

[012] 0 8JC^Lfc¥<4^«?fi^ffl^fc@#:SS^ 

35 ^fWWfflllRWttSWaWfcSUfcSaSflDWiifB 

[013] 01 OKwUfcCOSSWKiSBKWfiH 1 * 
*JUH*»*«L©EJS#X £!&«©ttj£«S&£iaiK-r ■£ 

[014] ft*0J©B#ilS^«#Kl!&&«a!l>WiltA 

[015] 0 1 4<¥\Z7K\stz±.nV— ^©0 1 4fC^tt 

[016] 0 1 4^fC^Lfe-fe/1l'-^©0 1 4fC*5tt 
45 ZQttS&lftZnjtm 

[017] 0 1 4^iZ^kVfziz^U— ^©0 1 4\Z&tt 

[018] S63l5^J©B^ii5^««KS!«S»««l*«S!: 
0<J|-^LfeSffl5©#JM0 
50 [0 1 9 ] 0 1 8 K^LfcOJtEWCiMWS^f 
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